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(54) COMBUSTIBLE DESULFURIZING AGENT AND METHOD FOR DESULFURIZING 
COMBUSTION GAS USING THE SAME 

(57)Abstract: 

PURPOSE: To obtain a combustible desulfurizing agent, 
capable of removing sulfurous acid gas in a combustion 
gas and having a high desulfurizing efficiency by 
supporting an alkaline earth metallic compound 
containing a metal at a specific molar ratio based on the 
sulfur content on a solid fuel having specified contents of 
carbon and sulfur. 

CONSTITUTION: The objective combustible 
desulfurizing agent is obtained by adding an alkaline 
earth metallic compound (e.g. calcium hydroxide) to a 
solid fuel (e.g. brown coal) having ^78wt.% carbon 
content and <0.5wt.% sulfur content on the anhydrous 
and ashless basis, mixing both, vigorously stirring the 
mixture at an interval of 6hr, dehydrating the mixture with 

a screen having 0.25mm mesh size after 24hr, washing the dehydrated mixture with tap water 
and drying the washed mixture in an electric furnace kept at 107°C for 12hr. The molar ratio 
(MA/MS) of the alkaline earth metal in the alkaline earth metallic compound to the sulfur in the 
solid fuel is ^10. Furthermore, the resultant desulfurizing agent is mixed with a fuel and the 
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prepared mixture 5 is passed through a fuel pipe 6, fed to the bottom of a combustion furnace 
1, kept in a fluid state with air 2 for the combustion and burned at 850°C to capture sulfurous 
acid gas in the combustion gas with the combustible desulfurizing agent to carry out 
desulfurization. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Anhydrous, the inflammable devulcanizing agent which a carbon content comes to support an 
alkaline-earth-metal compound with non-ash content criteria to the solid fuel the amount of [ whose ] 
sulfur is 0.5 or less % of the weight 78 or less % of the weight, and is characterized by the mole ratio 
(MA/MS) of the alkaline earth metal in the alkaline-earth-metal compound to the sulfur in said solid fuel 
being ten or more. 

[Claim 2] The desulfurization approach of the combustion gas characterized by catching the sulfur 
dioxide in the combustion gas which the main fuel was burned under existence of an inflammable 
devulcanizing agent according to claim 1, and occurred by said inflammable devulcanizing agent. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the desulfurization approach of combustion gas ot 

using an inflammable devulcanizing agent and this. 

[0002] 

[Description of the Prior Art] If the sulfur dioxide which occurs in case fuels, such as coal, petroleum 
coke, a fuel oil, and industrial waste, are burned in a combustion furnace is superfluously discharged by 
atmospheric air, since pollution problems, such as acid rain, will be caused, removing this is performed 
before discharging a sulfur dioxide to atmospheric air. And introduce devulcanizing agents, such as a 
limestone, in a combustion furnace during combustion of a fuel, this and a sulfur dioxide are made to 
react as the removal approach of such a sulfur dioxide, and there is a method of removing a sulfur 
dioxide as a calcium sulfate (gypsum fibrosum) (this approach is called conventional approach A 

below). . . 

[0003] Moreover, the approach of carrying out prehension removal of the sulfur dioxide using the 
calcium support coal which supported and obtained the calcium oxide for coal so that the mole ratio 
(MCa/MS) of the calcium in the calcium oxide to the sulfur in coal might become three or less is 
indicated by the ****** No. 50040 [ 64 to ] official report (this approach is called conventional 
approach B below). 

[0004] Furthermore, the approach catch and the calcium supported by brown coal removes the sulfur 
dioxide produced by combustion of calcium support brown coal in the paper "Combustion of Calcium- 
Exchanged Coal;2nd Quarterly Report" announced by G.RGavalas and others of a cull FORUNIA 
college of engineering on May 30, 1984 is indicated (this approach is called conventional approach C 
below). 
[0005] 

[Problem(s) to be Solved by the Invention] The above-mentioned conventional approach A which 
supplies devulcanizing agents, such as a limestone, in a furnace Since the particle size of devulcanizing 
agents, such as a limestone which can be used industrially, is as large as l-2mm and a reaction with a 
sulfur dioxide does not occur inside a cause and a particle only on the particle front face of a 
devulcanizing agent In order to remove the sulfur dioxide in combustion gas with 90% or more of 
elimination factor, there is a fault that the devulcanizing agent more than a three to 8 time mol must be 
supplied to a part for the sulfur contained in a fuel. 

[0006] moreover, the case where the mole ratio (MCa/MS) of calcium to the sulfur in coal is three or 
less by the conventional approach B using calcium support coal - MCa/MS although desulfurization 
effectiveness higher than the case where 3 is exceeded is acquired (see a ****** No. 500040 [ 64 to ] 
official report, the ** (3) page left lower column of 1-3 lines, etc.) ~ MCa/MS even if it is the case 
where it is three or less - desulfurization effectiveness ~ so much - being alike - there is a fault of not 
being high. For example, although bituminous coal is used as coal for supporting calcium in the example 
of the conventional approach B, since calcium ion exchange ability does not have ****** in bituminous 
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coal and a detailed calcium particle cannot be supported, it is MCa/MS. Desulfurization effectiveness is 
as low as only 43% at 1.16. In addition, this conventional technique B does not use calcium support coal 
as a devulcanizing agent on the occasion of combustion of coal, petroleum, and industrial waste about 
combustion of calcium support coal. 

[0007] Since it has calcium ion exchange ability with the used expensive brown coal and a detailed 
calcium particle can furthermore be supported with the conventional approach C using calcium support 
brown coal, it is MCa/MS. 90% or more of desulfurization effectiveness is acquired by 1.7. However, 

»Y 11W11 1/lt.UllllllVUU VMA «M M. VA U *» W * W , f w « v i w A * WW«.«.W, WW. — »»w w «• H*w»WW*w> ~ — w * w . . *.» WW «*') 

ion exchange ability is low, these are low MCa/MS to say 1.7. There is a fault that desulfurization 
effectiveness is low then. In addition, this conventional technique C does not use calcium support brown 
coal as a devulcanizing agent on the occasion of combustion of coal, petroleum, and industrial waste 
about combustion of calcium support brown coal. 

[0008] Therefore, the 1st purpose of this invention cancels the fault of the conventional devulcanizing 
agent, and is to offer the devulcanizing agent which can remove effectively the sulfur dioxide in the 
combustion gas produced by combustion of a fuel. 

[0009] Moreover, the 2nd purpose of this invention is to offer the approach of desulfurizing combustion 

gas effectively using the devulcanizing agent which attains the 1st purpose of the above. 

[0010] 

[Means for Solving the Problem] On anhydrous and non-ash content criteria, the carbon content came to 
support an alkaline-earth-metal compound to the solid fuel the amount of [ whose ] 78 or less % of the 
weight and sulfur are 0.5 or less % of the weight, and, as for the 1st purpose of this invention, was 
attained by the inflammable devulcanizing agent to which the mole ratio (MA/MS) of the alkaline earth 
metal in the alkaline-earth-metal compound to the sulfur in said solid fuel is characterized by being ten 
or more. 

[001 1] The 2nd purpose of this invention burned the main fuel under existence of the above-mentioned 
inflammable devulcanizing agent, and was attained by the desulfurization approach of the combustion 
gas characterized by catching the sulfur dioxide in the combustion gas which occurred by said 
inflammable devulcanizing agent. 

[0012] Hereafter, this invention is explained in full detail. In the inflammable devulcanizing agent of 
this invention, a carbon content uses [ the amount of sulfur ] 0.5 or less % of the weight of a thing 78 or 
less % of the weight on anhydrous and non-ash content criteria as a solid fuel for supporting an alkaline- 
earth-metal compound. The reason which limits a carbon content to 78 or less % of the weight is that the 
rate of the component (for example, functional oxygen groups, such as a carboxyl group or a phenolic 
hydroxyl group) which can carry out the ion exchange to an alkaline earth metal will decrease relatively, 
the rate of the component which can carry out sulfur exchange to it being 78 or less % of the weight will 
increase relatively to the support ability of the alkaline earth metallic compounds to a solid fuel falling, 
and the support ability of desired alkaline earth metallic compounds will be obtained if it exceeds 78 % 
of the weight. As for a carbon content, it is desirable that it is especially 70 or less % of the weight. 
[0013] Moreover, the reason which limits a part for the sulfur in a solid fuel to 0.5 or less % of the 
weight is that desired desulfurization effectiveness will be acquired to desulfurization effectiveness 
falling when the amount of [ in the devulcanizing agent obtained ] sulfur increases and reactivity with a 
sulfur dioxide falls as it is 0.5 or less % of the weight if it exceeds 0.5 % of the weight. As for a part for 
sulfur, it is desirable that it is especially 0.2 or less % of the weight. 

[0014] As a desirable example of the solid fuel for manufacturing the inflammable devulcanizing agent 
of this invention, sub-bituminous coal, brown coal, grass peat, peat, etc. are mentioned. The particle size 
of this solid fuel is so desirable that it is small in order to raise the reactivity of the inflammable 
devulcanizing agent of this invention, and a sulfur dioxide, for example, especially 0.5mm or less is 
recommended 2.0mm or less. 

[0015] Although there will be especially no limit if alkalinity is shown as an alkaline-earth-metal 
compound supported by the above-mentioned solid fuel including alkaline earth metal, it is desirable to 
use the oxide or hydroxide of alkaline earth metal, the — an example — ****** — CaO — calcium — (— 
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OH --) - two - MgO - Mg - (- OH --) two - BaO - Ba - (- OH -) - two SrO Sr - (-- OH --) 
~ two - RaO - Ra ~ (-- OH --) — two - BeO - Be - (- OH --) - two although mentioned - especially 
- CaO and calcium (OH)2 It is desirable. 

[0016] Support to the solid fuel of an alkaline-earth-metal compound is performed as follows, for 
example. That is, the alkaline-earth-metal compound of 1 - 20 weight section is first added to the water 
100 weight section, and the solution of an alkaline-earth-metal compound is obtained, and it filters, 
washes and dries, after throwing the solid fuel of the 1-100 weight section into this solution 100 weight 



[0017] Thus, in the obtained alkaline-earth-metal compound support solid fuel, the mole ratio (MA/MS) 
of alkaline earth metal to sulfur is limited to ten or more. The reason is MA/MS. They are MA/MS to 
the amount of alkaline earth metal decreasing that it is less than ten, the amount of sulfur increasing on 
the other hand, and desulfurization effectiveness falling. It is because desired desulfurization 
effectiveness is acquired as it is ten or more. MA/MS It is desirable that it is especially 50 or more. 
[0018] As for the rate of an alkaline-earth-metal compound, in an alkaline-earth-metal compound 
support solid fuel, it is desirable that it is 5 - 25% of the weight of the whole. If the inflammable 
devulcanizing agent of this invention which consists of an above-mentioned alkaline-earth-metal 
compound support solid fuel is introduced into this main fuel in case it burns main fuels, such as coal, 
petroleum coke, a fuel oil, and industrial waste, so that it may mention later, it can carry out prehension 
removal of the sulfur dioxide in the combustion gas produced by combustion efficiently. 
[0019] Next, the desulfurization approach of the combustion gas using an above-mentioned inflammable 
devulcanizing agent which consists of an alkaline-earth-metal compound support solid fuel is explained. 
As for the burning main fuel, the following is mentioned including a part for sulfur, 
(i) The false fluid fuel (iii) fuel oil which mixed water for solid fuel (ii) coal, such as coal, petroleum 
coke, an oil sand, and peat, Liquid fiiel (iv) gaseous-fiiel (v) contaminants [, such as LPG, LNG, and 
works exhaust gas ], such as kerosene and alcoholic mixture, at least two sorts of mixture chosen from 
industrial waste (vi) above-mentioned (i) - (v), such as sludge, plastics, and a sludge,, although 
combustion of these main fuels is performed at the temperature of 700-950 degrees C Especially in order 
to gather the desulfurization effectiveness of the above-mentioned inflammable devulcanizing agent, the 
combustion temperature of 730-880 degrees C is desirable. Although each combustion furnace of the 
fixed bed, the moving bed, the fluid bed, and a spouted bed mold is used, as for a combustion furnace, it 
is desirable to use especially a fluidized-bed-combustion furnace. The reason is that combustion 
temperature can operate a fluidized-bed-combustion furnace at the temperature suitable for 780-900 
degrees C and desulfurization. The form of a fluidized-bed-combustion furnace may not be asked, but 
ordinary pressure or a pressure type is sufficient as it, and it may be a bubbling mold or a cycloid type. 
[0020] According to this invention, the inflammable devulcanizing agent which consists of an alkaline- 
earth-metal compound support solid fuel is made to exist on the occasion of combustion of the above- 
mentioned main fuel. After this mixes an inflammable devulcanizing agent beforehand to the main fuel 
before burning, it is attained introducing into a combustion furnace, or by introducing an inflammable 
devulcanizing agent and a main fuel into coincidence in a combustion furnace, respectively. 
[0021] The sulfur dioxide in the combustion gas which produced the main fuel by combustion of a main 
fuel when it burned under existence of an inflammable devulcanizing agent reacts with an inflammable 
devulcanizing agent, and serves as a calcium sulfate, and a sulfur dioxide is removed. 
[0022] In the inflammable devulcanizing agent of this invention, when alkaline-earth-metal ion carries 
out the ion exchange to the ion-exchange nature ion in a solid fuel, the alkaline-earth-metal compound is 
supported by the solid fuel. Therefore, the detailed alkaline-earth-metal compound which covered all the 
front faces of a solid fuel and was supported by homogeneity exists, and this detailed alkaline-earth- 
metal compound is used effective in a reaction with a sulfur dioxide. Therefore, high desulfurization 
effectiveness can be acquired by the amount of few devulcanizing agents used. For example, the supply 
rate (F) of an inflammable devulcanizing agent is a formula [0023]. 
[Formula 1] 
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F= 

M tot.S 

r00241 Although shown by (Mtot.S is the molar quantity for the sulfur contained in total fuel (the solid 
fuel in an iriflammable devulcanizing agent is also included with a main fuel) among a formula, and MA 

is the molar quantity of the alkaline eartn metal comaineu in an uiiuuiuu«j«, ■ e» ~T7'*L 

when F is 1 0 90% or more of desulfurization effectiveness can be attained (when the amount ot the 
alkaline-earth-metal compound in an inflammable devulcanizing agent is the sulphuric amount and the 
sulphuric equivalent in total fuel). Therefore, in the desulfurization approach of the combustion gas ot 
this invention, the value of F may be low compared with the approach of throwing in the conventional 
limestone etc., and 1 .0 or near of those is enough as it. 

[° 025 ] . 

rExamplel Hereafter, an example explains tms invention further. 

0026] (1) As a solid fuel with which the manufacture alkaline earth metal compound of aninflainmable 
devulcanizing agent is supported, the brown coal from Australia and the State of Victoria (Y ARUN 
charcoal) was used. The particle size is 0.25-1. 0mm, and the component presentation is as follows. 
Moisture 34.3wt% ash content 0.7wt% carbon content 42.6wt% (being non-ash content catena 

h^gen'i.^r niSgen content 0.65wt% - a part for sulfur 0.06wt% (it is 0.09wt(s)% at anhydrous 
and non-ash content criteria) - 
r00271 0 5kg (the JIS 1st class article) of calcium hydroxides was added to 10kg of water as the 2kg o t 
the above-mentioned solid fuels, and an alkaline-earth-metal compound, and it mixed, agitated strongly 
every 6 hours, and dehydrated 24 hours after using the screen of 0.25mm of openings, 2001. of tap water 
washed, it dried for 12 hours within the electric furnace held at 107 degrees C, and the inflammable 
devulcanizing agent of this invention which consists of calcium support brown coal was obtained. The 
analysis result of this devulcanizing agent is as follows. 

(i) Presentation (JIS M 8812) . 

moisture 6.0wt% ash content 15.7wt% carbon content 51.3wt% hydrogen 3.6wt% nitrogen content 

0 78wt% - a part for sulfur 0.07wt%(ii) calcium content (JIS M 88 1 3) 

11. 4Wt% (Weight Percent of Calcium to Unit Weight of Dry Basis of Support Charcoal) 
(iii) The mole ratio of calcium/sulfur (MCa/MS) 

MCa/MS =80r00281 (2) As a main fuel by which desulfurization combustion of the combustion gas is 
carried out, the bituminous coal from Australia and the State of Queensland (EBENEZA charcoal) was 
used The particle size is 2mm or less of whole quantity, and the presentation is as follows. 
Moisture 6.4wt% ash content 13.1wt% carbon content 65.1wt% hydrogen 5.2wt% nitrogen content 

1 3wt(s)% - a part for sulfur 2.7kg of 5.4kg of calcium support brown coal obtained above (1) each as 
an inflammable devulcanizing agent by the 100kg of the 0.43wt% above-mentioned main fuels ^ mixed, 
respectively, the mixing ratio (MCa/Mtot.S) of the molar quantity (MCa) of the calcium contained in the 
calcium support brown coal to the molar quantity (Mtot.S) of the sulfur contained in total fuel » 
respectively «0.~ the fuel mixture A and B which is 5 and 1.0 was obtained. 

r00291 The ordinary pressure circuit system fluidized-bed-combustion furnace shown in drawing j, was 
used for combustion of the above-mentioned mixture A and B. In drawing 1 , a combustion furnace 1 is 
5m in the bore of 100mm, and height, and 12kg of porosity alumina particles 12 with a particle size of 
0. 1 -0.25mm is filled up into the interior with weight as a bed material. 

r00301 The combustion air 2 was supplied to this combustion furnace 1 at a rate of 1.2 by stoichiometry 
to the fuel to the combustion furnace 1 . In addition, the combustion air 2 supplied the pars basilans ossis 
occipitalis of a combustion furnace 1, and its 35wt(s)% for the 65wt(s)% to the inside step of the 
secondary air supply pipe 4 to the combustion furnace 1 from the primary-air supply pipe 3 
[0031] The main-fuel-calcium support brown coal mixture 5 (fuel mixture A and B) is supplied to the 
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lower part of a combustion furnace 1 via a fuel pipe 6 with the speed of supply of 4kg/hr, and it was 
made to burn at the temperature of 850 degrees C, maintaining a flow condition by the combustion air 2 
introduced in the furnace. 

[0032] The mixture of the combustion gas after combustion and a particle was led to the cyclone 7 from 
the crowning of a combustion furnace 1, and gas and a particle were separated here. The separated 
particle was returned to the combustion furnace 1 by the fuel pipe 6, on the other hand, it was led to the 
condensator 8 from the crowning of a cyclone 7, and was cooled here, and gas was discharged from the 
gas duct 1 0 through the dust separator 9 outside. 

[0033] In this example, the gas between a condensator 8 and a dust separator 9 was sampled 
continuously, sulfur dioxide concentration was measured with the gas analyzer 1 1, and desulfurization 
effectiveness was searched for. Moreover, also about the solid content by which uptake was carried out 
by the dust separator 9, the weight was found and the ash content (JIS M 8812) was measured. A result 
is shown in Table 1 and drawing 2 . 

[0034] In addition, as an example of reference, it each mixes each 0.67kg (particle size: 1mm less or 
equal of whole quantity) of 1 .34kg of 2kg of calcium carbonates 4 kg at the 100kg of the same main 
fuels as an example. The fuel mixture C, D, E, and F whose mixing ratios (MCa/MS) of the molar 
quantity (MCa) of the calcium contained in the calcium carbonate to the molar quantity (MS) of the 
sulfur contained in a fuel are 0.5, and 1.0, 1.5 and 3.0, respectively is obtained. The combustion test was 
performed like [ mixture / C, D, E, and F / this ] the example. The result is also shown in Table 1 and 
drawing 2 . 
[0035] 
[Table 1] 
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[0036] according to the example of reference for attaining 90% of desulfurization effectiveness from the 
result shown in Table 1 and drawing 2 - MCa/MS according to an example to it being required to be 
about about three ~ MCa/MS being possible at about about one ~ becoming - the amount of need 
calcium - about - it can decrease to one third. Moreover, also in a discharge ash content, since the 
example can decrease about 10% rather than the example of reference, only the part can reduce the 
processing cost of ash content. 
[0037] 

[Effect of the Invention] According to this invention the above passage, the desulfurization approach of 
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the inflammable devulcanizing agent excellent in desulfurization effectiveness and the effective 
combustion gas using this inflammable devulcanizing agent was offered. 



[Translation done.] 
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E!*:E&i:*©llWi#J©*i?I##Rtf 1 ~ 2mmtA§^/i 

*t>, s^&#x£©ras#j&^j©*i?a®T-©<*jg 
tin^-ft^^jptLT 3-8 fe^wxtnmsm*. 

[0 0 0 6] £fc, */l/i/?Aj§i#5«*ffli.''*8t#5 50 
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2 

(Mc Q /M s ) #3J«rF©»£fc> Men/Ms #3*iH 

- 5 0 0 0 4 0*££*U Si ( 3 ) MtcTffl 1 ~3ffft£ 
. Mc Q /Ms A^3J^T«^T'S.-?Tt)BjiB£a 

-> ? -r * v5EJlste^?&A. if < . flSSHft * ;u -> /4J 

^fclUfT-iSfc^fcS!), Men/ M s *M . 1 6T-Bjie5^ 
*l±h>T*>4 3%iiS«.\ ft*>\ £©S**«tl5Bti, A 

[0007] $ b\zi3)\,isvum&nm.zm^z>'&&n 
sctit ffl t > •=> ftfc»*#K«r * ;u -> •> ^ w * > sas 

Mca/Ms *M. 7 79 0%J^U:©I&G6$&W#£ 
tl^fi^/sto, 1. 7^-9{£oMc=/Ms -etiHttBSJSb^ 

[0 0 0 8] &->x*&we>m i ©S6*jt±> '<st&<r>ism 

[0 0 0 9] sttmwnm 2 osm*. ±iasi©§ 
w * * HBttfti * ffl ^ x m&K x coaxes * wmmz 

[0 0 l 0] 

mmzmvi.-tztz)i><»m9£i *sm<otn i ©bwi±, 

MBiftmmxliit&fttf 7 8SS%JJIT, 
# 0 . 5 MS%«TT-* « ffl^#4 tc T ;u * y ±3S^S 

y±s^sfb^*©T^* i ;±a^s©*^ 

it (Ma /M s ) *M 0J^±t?fe-5Ci:$r^mi:-r^°r 
[0 0 l l] *^©^2©B6<)(±, iieBIMttg&BSiS'J 

*»3yx*llMBBl«ttK8ttiJK J: ^TflWI-r* £ t 
[00 I 2 ] «T> *HBfl?rl¥Ui-r^. *HB^©5j».tt 

8»§%JiTF> i-^-f^O. 5ttS%UlT©t©?rffl 

smm%M.Tizmg.-t&mfbtt. 7 8 



3 

(i 7 0M96JaT-C**®A»1#fc:»* H\ 
[0 0 13] *fcBJKKM4*«>-f 0. 5M% 

&LTim%.+Zm&li, 0. 5MM%*®^.^<k, 

n * BififiSij*© -f * ■> ftwmta u r s ess iSTst ©as 

0 . 5 Il%«Ttife « t , ffiaa>flBtt£)*ft<tt htiZ 
frb-Zb*. f^SttiO. 2 M%JitTT- 

[ooi4] 4^0^ttfflwaffl*aCT«fc»0>H 

fBQo^jSBttSam^lESKK^ 4: OSJS14*iB|tf)-5 tz 

o. 5«dXT!W(ai*n*. 

[0 0 1 5] ±8EB7$9RJRtefi&3 n-ST/U* 'J 

tt£^-f fc©-?*tttf, ^tcftUEKiift^tf. r;u#y± 

*<Z>Mfomt LTIi, CaO, C a (OH) 2 „ Mg 
O, Mg (OH) 2 , BaO, Ba (OH)*. Sr 
0> Sr (OH) 2 . RaO, Ra (OH) 2 , Be 
O. Be (OH) 2 WmifZ>tl*fi\ iftlcCaO, Ca 
(OH) 2 7bW£H.\ 

[0016] 7 iv* v ±m&m<t&®(DmmMm^(om. 

7k i o o aagpic 1 — 20 mmspcdt^* y ±«&«<t 

mm 1 0 0 amsptc i~ioo «aa5<oBjgM«^SA 
it 1-2 ommm&Ltz<Di?^ tm-t 
-5. 

[0017] z<D&oizi,xmt>ntz7)ui} <)±m&m 
ib&faffismi&Rm (c ^ r , -r^ic^tr-sr^* y 

±«£«© ; e;uj± (M A /Ms ) l±l 01^±lcfS^$n 
*<omm±. Ma /Ms ri<l 0 -St, T;U 

* y djtti^t < ft 0 . — * <4o 

TKS*»*#«T-f*©i;:»U Ma /Ms #l ORJr 
/Ms (±5 0H±^**©:W*U:#*Lw\ 

[o 0 1 si 7^* »±m&m<ttt*mmmimizt5 

i^r. r;u* y ±^S{b^©SiJ^(±^o 5-25 
il%-e$5ro^L^. ±*E©7;u:* y±»&jg{t 



(3) 5 - l 2 5 3 7 2 

4 

®M\z&V£\;tzm&if**<»W^WifX'k®m& 

[o 0 1 9] v ±m&m<t'&V!>mf$mmn 

(i) 5^5i^-?x, jfr-f/UfVK, t-hftif 

(ii) &miz7K&m&Ltz®m%ifcMn 

10 (iii)a», *t«k r )\, z-ivm-s®! ft znmktim 

(iv) LPG> LNG, xmmifZ ft £<D%ftffi t Pt 

(v) mm. 7*7x^7 7, xrv >jttz<r>mfk 

(vi) ±15 ( i ) ~ (v) a^SJf *lfc*!>ft < i: t 2ffl 
un«i$»,«©i«li, 7 0 0 -9 5 0 1 ©SJK-efr'S 
l±7 3 0-8 8 0t:©^S«a<#»c$?iU^ Mm? 

c±. b®s> %imk mmw.n&mmpi>m 
^oi*(t mhmmmpitm&MgLwi 8 0-9 0 0 

"C t fflJeStlcJS L fc?SJKt?Se-T -5 £ i: # £ ^ 
[0 0 2 0] *3BWKJ:n«. ±IB£j|IB»0«S«(z|KL 

mo>^mm^tt>m^Ltzm, mmspizmxi-z etc 
30 &tzi±i%mmmmt^mnt>k*ti-?timmz 

[0021] ±*w*^«^swj©»ttTK««s-r* 
4:> ^m®cDmMz£y)£utzm&ifxtp<»wtfmirx 

[0022] ^mmnojmmmm^ts^rit, r^* 
y ±a^si' * >wmmim*p<»4 * >x SMt-f * > <t 

7y^<hro^£;{cw^)(^'jffl$n-5„ tt-^r^tti^Btmi 

°r«8ttWtt»<0^t4^' (F) ^ 
[ 0 0 2 3] 
Cfb 1 1 



50 



(4) 
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5 

F 



6 



M, 



M 



tot.S 



[0 0 2 4 ] <3C«f. Mt„t. s i±£)m i&mt 1 1> 

(cBI«SttB54«SW+©HJg«Sif4* ) ictttiS^t 
■yftO^llsEi-e&r)^ Ma lttM&&ttfct?H^i£ft.ZT 
>vi3 U±^S«J*;US-e &•?>) T'^£n<5#. F# 
l . 0 -efc-f>J»-£- (5JMia^8'J*<DT;i>* 'J±S£Jg 

T-*>9 0%JM±»l&^^*^^-& fit 
[0 0 2 5] 

[0026] < i ) *immimm<o$k&. 

-Er©l4St±0. 2 5~1. 0 nmrt?<& 9 . *<75fi5t#iiS/£<± 

tJ<# 3 4. 3wt% 
0. 7wt% 

4 2. 6wt% 5. 5 

wt%) 

tKH 3. 0wt% 

0. 6 5wt% 

0. 0 6wt% (*RtK. «E#»St?0. 0 9 

wt%) 

[0 0 2 7] 7K1 0kgtc±lB@^Jf4 2kgfc«tO r T;UA 
•J ±^Kit#!B3i:LT7K^b*^ (J I S 1 
$SS) 0. 5kg$riDATii^L. 6 3Mi3&<;:%< 
U 2 4B$f B ^ @M#0. 2 bwaV&Z^Zm^rW 
7KU 7KJI7K2 0 0 'J y MU-eBt??»U 1 0 Ttr-m$ 

a ntzmmppi-e 1 2 B$F4fa® l t. * ;u •> ■> ajsj# 11 

(l)IA(JIS M 8 8 12) 
7j<# 6. 0wt% 

Wrt 15. 7wt% 
mmft 5 1 . 3wt% 
7KH 3. 6wt% 

■mmft 0. 7 8wt% 

-f;t'5# 0. 0 7wt% 
(ii) *Ari">AdS ( J I S M 8 8 13) 

1 1. 4wt% (fi^^^K^-xcomttitatc^-r-i. 

Mco/Ms =80 



[0 0 2 8] (2) ^mifxoism 

©KW^ (^*1f#0 ^-<7)$4g(±^:g2iniD 
liTF-e&O. ^^fSiijJTFwilOT- 
7K» 6. 4wt% 

JE£# 1 3. lwt% 
mfkft 6 5. 1 wt% 
7k!t 5. 2wt% 

Mfg# 1. 3wt% 
10 -r*^ 0. 4 3wt% 

±iBi^ii4& 1 0 okgK. simmimnt lt±ib 

( 1 ) ^»&ftfc*Jl/->*Aj&ft»**2. 7kg. 5. 

4kg*n-e , ftig£L-c > 

;va (M tot.s ) iz.M-tz-h>\,i"5i*feftnik*P\i-'S& 
tot. s ) a<-en-eno. 5, 1. o-e*««*ii^i 

A. B£»fc. 

[0 0 2 9] ±IE«-£$)A. B^J&Kli. 0 1 t^"T 

20 *P lti. F*9« 1 0 Omni. 5m-e<fc9. ^to^gptc 
14. ifcftiSW*t L.T. 14ff0. 1-0. 2 5mm<7)£a3t 
TJI/S^tHM 2#S*-?1 2kg3t«£tlTl><5. 

[0030] zoom? \ ictmm?z%2 mmizM 

Lft^a^itT* 1 . 2 rofil^-C-^^ 1 Lfc. ft 

&timm&% 2 (±. 6 5 wt%&— tf^su&^w 3 #> 
hm&ip 1 ©issp'-x Lx-ero 3 5wt%*— i^^mtt 

[0 0 3 1 ] i«m-*;i/5' i >A»«m«a'&«j5 m 

Wm&foA. B) * 4 kg/hrro«^a-C«*4W 6 «r« 
30 Efi L xmmp 1 ©TgP^«*g L . JpflKiSA $ ftfc*B« 

m&%2 iz£^T$iimwm&&*>tt#z>. 8 5 ot^a 
[0032] mm&<oimiTxt®. : ¥-be>m.&fo&mm 

*pi ©ragpj; ^a>7 icB%. zz-etrzttiL? 
t Sr^giUfc. »KLfc*4?(±«*41 ! 6 »=J: tQimSF 1 

icM^n. -^7y^a. if-r ^ a v 7 <7)na5*^^ais 
8tc«^n. ccr-^ip$n. ^L;^S9*ST^tl 

[0 0 3 3] *3l*fe^Jl-te^r(±, f^*Pif 8 

40 9 t<Dffl<oifx&mmmz-*>7v #x##ti§ 

W«M«r*A. (J I S M 8 8 12) SrifflS 

mm±ik i fc^i/ia 2 (c^-t. 
[0034] tzis&mmt lt. 3ut«tH— <oi*8« 

^1 0 0kg(c^gSA;Uv^A ($411 : 1 ramJiTF) «r 
0. 6 7kg. 1. 3 4kg. 2kg. 4 kg^tl^tim^L 

r. wctsn^-ft-xotjn (m s ) t^-r-& 
j^i?* >v •> a ^ s n s * ;u -> ^ a >vm 
50 (McJ ros^Jt (Men/Ms ) *^n*-no. 5. 



(5) 



®m¥- 5 - 1 2 5 3 7 2 



1 0, 1. 5. 3. Ot^M^IC, D. E. *l^-To 
fW, zvmZMC D. E. Ft^^-Ct^^i: 10 0 3 5] 
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[0 0 3 61 * 1 fc-fctfH 2 CtS-TISSJ: 9 > Ktt*)* 
9 0%&^-T-5<OI-^ #%Wtc«tn(iMca/Ms *<ft 
3 gST-S) 5Ct & * ©1= W WfcW- * * 
tiM Ca /Ms 1 aK-e^i: t £ 0 , * ^ 

a*^ i / 3 icttjres *. * fcefaiK^s t##««t 
y t>mmm<»i5tfm \ o #<&©-?, *©#£# 

[0 0 3 71 



J^±Wt*sO> *%Bfl(cJ;n(f. 

^fc®l!lwte^&#x©ll8^&* < * s ^ nfc ' 1 
[Bffi©iB**iiMHi 

50 77^*4. 
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